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POWER GENERATION MARKETS IN FRANCE

Energy consumption

Like the United States, France relies heavily on fossil fuels as energy sources, and is a major
importer of oil and natural gas. However, France uses a much lower share of fossil fuels as a
percentage of total consumption (51 -53% in 2005-2007, the latest figures available, compared
with 85-86% for the US and 80-83% for Germany during the same time period).! This relatively
lowshareof F2aaAf FdzSf O2yadzyLJiAz2y Aa €I NBSt @

dominates its electricity market and contributes to other energy sectors as well. The figures
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reliance on nuclear energy (almost five times the share of energy from nuclear sources in the

us).
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Energy production

Nuclear energy is a key industry and energy source in France, accounting for approximately 40%
2F (0KS O2dzy GNE Q& LINAYI NEBE SySNHE& adzZJJ &
the largest producer of nuclear energy in the EU, and exports electricity to Italy and Spain.

! http://data.worldbank.org/indicator/EG.USE.CRNW.ZS
2 TPES is defined as: indigenous production+ imports-exports- international marine and aviation bunkers +/- stock
changes, from http://www.iea.org/stats/graphsearch.asp
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Despite its nuclear supply, France does have a high energy dependence rate, comparable to

many other EU countries. Because of this dependence on foreign states for oil and natural gas,

and in order to increase energy security on the continent, the EU strives to increase its share of

energy consumption from renewable sources. Accordingly, the European Commission has

IEA Energy Statistics

Statistics on the Web: hitp://www.iea.org/statistindex.htm
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introduced energy policies
aiming to diversify energy
sources and increase
sustainability.’

France has shown its own
political and policy
commitment toward increasing
the share of energy derived
from renewable sources.
French Energy Law (2005)
stipulated that 10% of energy
consumption in 2010 should
come from renewable energy
a2dz2NOSaz FyR
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commit the country to
increasing amounts of
renewable energy production in
wind, solar, photovoltaic,
biogas, renewable waste,
hydro, geothermal, and wood
by 2020. France has a tender
system to support these
industries and the government
has selected tenders for several
projects involving biomass,
biogas, and both onshore and
offshore wind. In addition,
CN} yOS KI &
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® http://ec.europa.eu/energy/energy_policy/doc/factsheets/mix/mix_fr_en.pdf
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Wood energy is the primary source of renewable energy in France (followed by hydropower),
but the country is the second leading location for wind energy potential in the EU and also has
strong potential in the geothermal and solar energy sectors.” Feed in tariffs that require EDF,
the state-owned electricity company, to purchase electricity generated from these targeted
renewable energy industries increase the potential profitability of upcoming projects in new
renewable energy technologies.

OPPORTUNTIES IN TRADITIONAL ENERGY MARKETS

Oil and Gas

Oil accounts for approximatelyonethird2 ¥ CNJ YOS Q& S yAGhNIEHethe edanyfya dzY LG A 2
does not have extensive domestic reserves, importing 95% of its petroleum, its oil companies

are still major players in the international oil industry. TOTAL (the result of the merger of Total

Fina and Elf) is the fourth largest oil and gas company in the world, and it holds major assets

internationally. Domestically, Vermillion (Canada) controls a quarter of crude oil production in

France. ! OO2NRAY3I (2 GKS !'{ S5SLINIYSYld 2F / 2YYSNDS
market demand in the oil industry for equipment used in all aspects of the refining process,
AyOfdzZRAYy3I (KS SyaArAySSNAy3a GSKAYR SEG NI OlAzy I

CNY yOSQa O2yadzvYLIiAzy 2F ylddz2NFf 3+ a KlFa |faz
consumption in 2007), but the vast majority of the natural gas in France is imported. EU

initiatives to deregulate the natural gas market have led to a reduced market share for the

(now only partially) publically owned GdF, and an increased presence by Total.® Because of

GNBOSY (U GAIKOGSYAYy3I 2F 9! SY@ANRYYSyGlft L2t AOA
GGKS yIFGdzNI £ 3 & Y NJ S dies spdiglidag iRendrémedntally NI OG A @S
sound and high-productid A G & S |j dzA LIY S yidoweE95%DMtle WatiGl gak it LI2 NJ

consumes, primarily from regions including the North Sea, the Netherlands, Algeria, and NIS.’

*http://www.erec.org/fileadmin/erec_docs/Projcet_Documents/RES2020/FRANCE_RES_Policy_Review_09_Final.p
df

> http://www.buyusainfo.net/docs/x_9580260.pdf

6 http://www.oilgasarticles.com/articles/35/1/Natural-Gas-Reserves-and-Consumption-in-France/Pagel.html

7 http://www.buyusainfo.net/docs/x_9580260.pdf



OPPORTUNITIES IN RENEWABLE ENERGY MARKETS

Wind

France is the fourth largest market in Europe for wind power, and government policies

encouraging wind energy production signal that the market will continue to expand in the near

future.? France currently has 4,749 MW of power available, with large concentrations of high

capacity (over 350 MW) in the regions of Bretagne, Centre, Champagne-Ardenne, Languedoc-

Roussillon, Lorraine, and Picardie.’ Goals for wind energy include 19000 MW of onshore

capacity by 2020 in addition to 6000 MW of offshore wind energy in France. Approximately one

GKANR 2F yS¢6 6AYyR FINya arxisSa oAttt 0SS Ay b2NI
Fruges, is located.™®

CNI yOSQa gAYyR LJ¢
CumU|ative |nSta||ed MW Of Wind been increasing stead||y
Capacity in France 1998-2009 from a capacity of less
5000 than 20 MW in 1998, yet
4500 492 | its current current online
% 4000 capacity is less than one
§ oo 3904 | FAFGK 2 FanddSNNE y &
§ 2500 less than one fourth of
; 2000 { LI Negdvidgi
S 1500 important market
1000 -
- opportunities open and
0 P potential for new wind
1998 199920002001 2002 2003 2004 20052006 200720082009 | Park developers.*!

Sourcehttp://www.ewea.org/index.php?id=180

® http://www.gwec.net/index.php?id=128
9 - .

http://www.suivi-eolien.com/
1% http://www.wind-energy-the-
facts.org/documents/events/4NicolasWolffVestasindustryMarketsScenariosandTargets.pdf
" http://www.ewea.org/index.php?id=180


http://www.ewea.org/index.php?id=180

Offshore Wind

Offshore wind in France is just developing, with the construction of the 105 MW Cote d'Albatre
Wind Farm expected to begin this year by Enertrag France SAR subsidiary of the German

company). Turbines will be supplied by Multibrid GmbHO y 2 6 T dzf £t & 2 an@RBR o6& CNJ

France aims to have 6000 MW of offshore wind power by 2020, and therefore expects multiple
new projects in the next decade. The French Minister of the Environment recently announced
eleven sites for offshore wind parks this year, and the first offshore wind tender will take
place in October 2010 with licenses being distributed in early 2011.* Two other calls for tender
are scheduled for 2012 and 2014.%

EDF Energies Nouvelles has entered the offshore industry with a wind farm off the coast of
Belgium, and La Compagnie du Vent has plans to launch what would be the largest offshore
project so far, a 700MW capacity wind farm near Tréport.16 France is also home to companies
that produce offshore technology; Areva produces offshore wind turbines and Technip builds
floating platforms used in offshore wind parks internationally, including the Hywind project by
Statoil. Two deepwater wind projects are currently being developed in France. Blue H France
has plans to install 3.5 MW DIWET turbine off the coast of Brittany, and Nass&Wind is planning
to install a 2.5MW WINFLO prototype.

Major Players in Wind Energy

Many global wind energy companies such as Nordex EnerconRepoweyVestas GamesaGE

Wind, Ecotechnia (Alstomgnd Siemens NB | OGABS Ay CNIyOSQa 6AYR
domestic windmill parts industry includes suppliers such as Aerocomposite Occitane, Rollix
Desfontaines, Carone LorrailPAREVA, CDE SA, SIAG, SPIE, and LaumMajoBRrench

companies involved in the offshore wind industry include Innovent, Alstom, and Multibrid

(owned by French Areva). Other companies, such as the Vergnet Groupgare based in France

but manufacture products for export to international markets. Vergnetproduces pumps for

windmills and wind energy systems, but obtains components and parts from other suppliers.

2 http://www.pump-zone.com/global-news/global-news/construction-of-first-french-offshore-windfarm-to-begin-
in-2009.html

3 http://www.ngpowereu.com/news/europes-push-on-offshore-renewables/

14 http://www.offshorewind.biz/2010/05/16/france-to-develop-offshore-wind-power/

B http://www.gwec.net/index.php?id=128

®http://wind.energy-business-
review.com/news/la_compagnie_du_vent_plans_to_build_705_mw_offshore_wind_farm_in_france_091019/
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EDF Energies Nouvelles, ERESNd La Compagnie du Meare the leading project developers
for wind energy in France (not turbine manufacturers).'” EoleResthe result of an alliance
between RESnd Eole Technologi@ow a subsidiary of RES), develops wind farms and
produces wind energy. It currently has installed 350 MW in France and has another 200MW

G dzy RS NJ R S @& Compaynts yiui@imistalled and built the first wind farm in the
country at Port-au-Nouvelle in the early 1990s and is now a leader in wind development.18 The
company builds wind farms and distributes electricity, including the production of wind/power
systems for remote areas. EDHRs the French state-owned electricity company which has an
GOYSNHASE b2dzdStt Saé RADGAAAZY R2YAYIFGSR o0& gA
mentioned offshore farm). In addition, Alston} a company which is involved in a range of
energy production operations including nuclear, gas, coal, and hydro, has developed products
for wind energy systems.19

Tidal

France is home to the first and biggest tidal power station in the world, situated on the
Rance River in the Brittany (Bretagne) region and producing approximately 240 MW per year.
The La Rance tidal plant is operated by EDHthe state-owned Electricite de France), and EDF
announced in 2008 its plans to jumpstart the ocean power industry in waters off the coast of
Paimpol in Brittany. France's tidal capacity accounts for 80% of Europe's total tidal potential,
and the waters off the coast of Brittany, similar to those along Maine's coast, are known for
exceptionally strong currents. Unlike the La Rance tidal plant, which was constructed as a
barrage in the 1960s, the newer tidal projects in Brittany will consist of free floating turbines
and cause minimal environmental damage.20

Projections for EDFs new tidal project range from between US$36-43 million. It is
expected that the Brittany tidal station will use OpenHydraurbines, which are also used in the
tidal projects in the Bay of Fundy borderingMaiy’ S Q& % EDF'Sohjctwill involve
between three to six turbines, and aims to have 4-6 MW by 2010, but some estimates say that

France's total potential tidal capacity is as high as 10 million MWh per year.22 This installation is
expectedtotestFray OS Qa LI UGSYUGAlf F2NI 6SO2YAyYy3 9dzNRPLISQA

7 http://www.evwind.es/noticias.php?id_not=5423

" http://www.cluster-maritime.fr/membres_pdf/LA%20COMPAGNIE%20DU%20VENT%20-
%20Description's%20note.pdf

19 http://energy.sourceguides.com/businesses/byGeo/byC/France/byP/wRP/wWRP.shtml

20 http://cleantechnica.com/2008/07/28/france-plans-groundbreaking-tidal-power-experiment/
2 http://environmental-
engineering.suitel01.com/article.cfm/alternative_green_energy_source_from_tidal_power

*? http://cleantech.com/news/3099/tidal-power-gets-modern-in-france
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and determine whether tidal energy is a sustainable and profitable energy source for the region
long-term. 23

Alstom a French company that operates projects in myriad energy sectors, also
announced in May 2009 that it would begin developing its marine energy business with tidal
projects. The company recently announced a partnership with Clean Current Power Systeras
Canadian company that develops tidal turbines. Alstom Hydrdas huge international stakes in
hydropower, with 400GW worldwide (about a quarter of global hydropower capacity) but was
inactive in the tidal sector until recently, now aiming to introduce new stream tidal power
technology and products to the market by 2012. 24

In addition, La Pol Mer Bretagne, an economic development group that encourages renewable
energy industry in Brittany, supports several tidal technology development projects in the
region including the MegaWatForce25 and the MARENERGIE / SABELLA project.26 Both of these
projects involve new technology that will increase the energy output of ocean current power
generation and convey it to the coastline. The technology is currently being tested and
developed for future power generation projects.

Solar Photovoltaic Energy

CNI yOSQa LK2:G202fGFA0 YIFIN]JSG Aa 3aINRgAYI | YR
companies that specialize in PV technology. Though countries such as Spain, German, and

Japan have dominated the international market forPvViy’ (G KS LI 44X CNI} yOSQa
government support for the technology and efforts to diversify investment make France a

target for new opportunities in PV. GreenTechMedia predicts that the French PV market will

grow at a rate of 86% between 2006 and 2012, and that the country will be a net importer of

0KS NBftSOIyld (SOKy2f23e RdzZNAYy3I GKA&a GAYS LISNR

combination of BIPV-focused feed-in tariffs, low-A Y 4§ SNBaid f2Fya |yR | d
resultinarateofreturnofmorS G KIFy yiz 2y NBAARSYUAlf &deads
AYGSaANI GSR O2YYSNOALFE NR2FG2LA e

2 http://www.ecogeek.org/tidal-and-wave-power/1935

** http://seekingalpha.com/article/139684-alstom-gets-into-tidal-power-with-clean-current-power
% http://www.pole-mer-bretagne.com/megawatforce_0.php

*® http://www.pole-mer-bretagne.com/marenergie_0.php

7 http://www.gtmresearch.com/report/emerging-pv-market-brief-france
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Fig 1. Historical PV market development in France and EPIA projections until 2013
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Source: http://www.epia.org/policy/nationgbolicies/france/frenckpv-market.html

Major Players in Solar Energy

EDF the French state-owned energy company, is currently building what will be the largest PV
plant in the world with a capacity of 143MW, topping the current largest plant in Spain which
has a capacity of 60MW. This project is located in the Lorraine region, and company
representatives stated that the site was largely determined by French government support
through tariffs that encourage location-specific investment in PV*®. GDFanother French

SYSNHeé O2YLIl yeées KIR Iyy2dzyOSR SINIASNI AY HAawmn
largest solar PV system with a 33MW capacity. *°

Dominant actors in the French photovoltaic market include Tenesol, Apex BP Solar, and

Photowatt, as well as Saint Gobain and Schiicho. French construction firms are also involved in

the PV industry, like ECM, Vésuvius, Semco, Imerys Toiture, Lafarge couverture, Sunland2l,

Kawneer Europe and Arcelor.*® La Rochellethe French subsidiary of UK-based Solarcentury

gla 2LISYSR AY Hnndg G2 GF1S | RGInshiffF'aAES2F CNI y O
Solaire Francelso opened its first operating solar PV plant in France in 2010, which produces

energy to be sold to EDF. *

*® http://www.physorg.com/news186770590.html

2 http://www.renewableenergyworld.com/rea/news/article/2010/02/gdf-suez-to-build-frances-largest-
photovoltaic-system

30 http://www.buyusainfo.net/docs/x_248092.pdf

* http://www.innovations-report.com/html/reports/energy_engineering/report-102041.html

*? http://www.pv-tech.org/news/_a/aes_solaire_france_celebrates_1.2mw_french_power_plant/
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Biomass

Recent studies predict that biomass capacity in France will increase 50% by 2013 due to an
increase in wood-fired plants in the region. While Scandinavian countries may dominate the
industry due to a greater abundance of wood resources, countries like France have the
potential for expansion in the biomass sector and increasing market opportunities. In fact,
France has over 12 million hectares of forest appropriate for biomass energy production,
trailing only Sweden and Finland in European potential capacity.

France has feed-in tariffs to support the production of electricity from biomass sources.
Biomass sources include animal agricultural waste, vegetable agricultural waste, algae, and
industrial pulp and paper waste. To meet its renewable energy goals for 2020, France will need
11 mtoe from biomass sources annually.:‘;4

The French government in 2008 selected Dalki (UK) in its tendering process to build three bio-
mass fired combined heat and power (CHP) plants, the largest of which will have almost 79MW
in capacity. Many French companies, such as Suez and Veolia, are involved in CHP. Other
French companies are dominant in the production of energy from wood including Weiss-
France, Deville, Invicta/BH Industrie, Philippe, Brisach, Cheminées de Chazelles, Cheminée
Seguin, Supra, Staub Fonderies, and Fondis SA.%®

33 http://www.businessgreen.com/business-green/news/2256548/fired-european-biomass-industry
3 http://www.buyusainfo.net/docs/x_248092.pdf
» http://www.buyusainfo.net/docs/x_248092.pdf
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Appendix - Key actors in the onshore wind, offshore wind, and tidal energy industries

Onshore

Offshore

Tidal

Vergnet ¢ manufactures wind
turbines for all-terrain and
extreme conditions (FARWIND)
as well as for local energy
production within communities
(PROXWIND)

Innovent- wind farm developers
with a 400 MW development
program and multiple wind
farms installed primarily in the
north of France

Eole-Res- major developer of
wind farms in France (the result
of an alliance between RES and
Eole Technolgie) with over 350
MW currently installed and
developing another 200 MW

EDF Energies Nouvelles- has
over 2650 MW installed and
recently acquired enXco, a key
solar and wind energy company
in US (CA)

La Compagnie du Vent (GDF
Suez)- installed the first turbine
and built the first wind farm in
France at Port-au-Nouvelle, now
operates 16 wind farms

Alstom- has installed 1850 wind
turbines (about 2% of the

% 2 NsIcur€dt capacity) and has
a range of wind turbines for
various conditions

EDF Energies Nouvelles- began
developing its first offshore wind
farm in 2007 off the coast of
Thortonbank near Belgium,
partnering with C-Power

La Compagnie du Vent (GDF
Suez)- planning to launch an
offshore wind farm of 140
turbines 14 km off the coast of
Tréport, with a total capacity of
over 700MW

Blue H France SAS- preparing to
install a 3.5 MW deepwater
turbine off the coast of Brittany.
Applied for funding from

I RSYS @anstrigtir S
NBaSI NOK FdzyR®

Technip- specializes in the
installation of floating platforms
for deepwater energy
technologies and in 2008 was
awarded a contract for the
substructure of the Hywind
project off the coast of Norway

Areva- has designed the first
5MW turbine specifically for
offshore wind parks, 250 of
which will be used in European
wind farms. 105MW project off
Albatre coast (1*" in France).
Owns Multibrid.

WINFLO ¢ 2.5MW deepwater
turbine with e-maintenance
technologies and more
lightweight construction for
anchoring and floatation
systems. Companies involved:
Nass&Wind (project
director,financing), Saipem

Alstom- a rail transport and
power company which is
increasing its presence in the
tidal energy sector and aims to
introduce its first tidal power
products to the commercial
energy market by 2012

EDF Energies Nouvelles-
announced in 2008 its plans to
launch its ocean power sector
with a tidal project in the waters
off the coast of Paimpol in
Brittany, also operates the
largest tidal power station in the
world on the La Rance River.

MARENERGIE / SABELLA
project- MARENERGIE /
SABELLA project- The project
partners plan to install the first
200 kW hydrogenerator C a
large-diameter turbine that links
to a turbine and channels
electricity to the mainland by
cable

MegaWatForce- a project to
build an underwater current
turbine prototype which will
consist of a turbine, pump, and
nozzle to increase water speed
YR N YL) dzLJ G K
energy production. The project is
supported by Guinard Energies
SA and Doris Engineering as well
as the Pol Mer Bretagne and
several research centers

OLIX FGF2NNVOS 5/




